APOLLO 15 + lo
LUNAR ORBIT X-RAY + TRANSFARTI COAST X-RAY
71-063A-09A, 098

72-031A-08A




APOLLO 15 CSM
TRANSEARTH COAST X-RAY DATA

71-063A-09B

This data set has been restored. There was originally one
d-track, 800 BPI tape written in Binary. There is one restored tape.
The DR tape is a 3480 cartridge and the DS tape is 9-track, 6250 BPI.
The original tape was created on an IBM 360 computer and the restored
tape was created on an IBM 9021 computer. The DR and DS numbers along

with the corresponding D number are as follows:

DRO05893 DS005893 D014016 1 08/04/71 - 08/07/71




APOLLO 16 CSM
LUNAR ORBIT X-RAY DATA

72-031A-08A

This data set has been restored. There was originally one
9-track, 1600 BPI tape written in Binary. There is one restored tape.
The DR tape is a 3480 cartridge and the DS tape is 9-track, 6250 BPI.
The original tape was created on an IBM 360 computer and the restored
tape was created on an IBM 9021 computer. The DR and DS numbers along

with the corresponding D number are as follows:

DR0O05688 DS005688 D022495 1 -2 04/20/72 - 04/24/72




APOLLO 15 CSM
LUNAR ORBIT X-RAY DATA

71-063A-09A

This data set has been restored. There was originally one
9-track, 1600 BPI tape written in Binary. There is one restored tape.
The DR tape is a 3480 cartridge and the DS tape is 9-track, 6250 BPI.
The original tape was created on an IBM 360 computer and the restored
tape was created on an IBM 9021 computer. The DR and DS numbers along

with the corresponding D number are as follows:

DRO0O5687 DS005687 D014017 1 -2 07/30/71 - 08/04/71




REQ. AGENT RAND NO. ACQ. AGENT

WPP RB5604 CDw
CMM RC4834
vJp '

© APOLLO 15 + 16

LUNAR ORBIT X-RAY + TRANSEARTH COAST X-RAY
71-063A-09A
71-063A-09B

72-031A-08A

This data set consists of 1 Apollo 15 Lunar Orbit X-ray data, 1 Apollo
15 Transearth Coast X-ray data and 1 Apollo 16 Lunar Orbit X-ray data tape.
Data set 71-063A-09B is 800 BPI, BIN and containing 1 file. The D tape is
9 track and the C tape is 7 track. Data sets 71-063A-09A and 72-031A-08A
are 1600 BPI, BIN, 9 track and contains 2 files each. All 3 tapes were created
on the IBM 360.

The time spans are as follows:

71-0: FA-09A  APOLLO 15

L

Ds c# FILES TIME SPAN
D-14017 C-12712 2 7/30/71 - 8/04/71

71-0f $A-09B APOLLO 15 A%

D-14016 C-12711 1 8/04/71 - 8/07/71

72-0..A-08A  APOLLO 16

D-20:95 C-17290 2 4/20/72 - 4/24/7:
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UNITED STATES GOVERNMENT

Memorandum

TO + Dr, Wende - Code 601.1

paTg: October 21, 1975

National Space Science Data Center

FROM ©  pichard Schmadebeck - Code 682
Project Engineer

SUBJECT:  Delivery of the Apollo 15 and 16 X-ray Spectrometer Data Tapes.

I am enclosing the lunar portions of the Apollo 15 and 16 X-ray data.
These data tapes are cleaned up versions of the original row data which
composed some two hundred tapes in all. Both tapes have the same format,
DCB information, and two file structures. These were generated on an
IBM S360/91 here at Geldard. The tape characteristics are:

NOTE:

1)

2)

Tape File #1 - Normal X-ray and calibration data where the
energy region was from 0.75 to 3.0 kilo electron volts (kev)
for all four detectors.

Tape File #2 - A1l detectors except detector #1 (i.e. the
detector with only the beryllium window) have the same energy
range &s before 0.75 to 3.0 kev., The edergy range of detector
one is 1.5 to 6.0 kev.

Calibration and non calibration data is randomly interspersed

but identifiable on tape files 1 and 2,

3)
h)
5)
6)
7)
8)

Non Iabled Industry compatable 9 track tapes,
Density = 1600 bits per inch.

RECFM (Record format) = VBS (Variable Block Size)
IRECL (Iength of record) = 900

BIKSIZE (Maximum Block Size) = 2700k

Data Format: The data format consists of an integer number
(NFIAG), followed by eight single precision floating point num-
bers "ANS (8)". This data is then followed by 36 integer numbers
"ISPEC (U4,9)",

"NFIAG" Indicates in which mode the measurement was made, They are
defined as folliows:

“NFIAG" = 16 Spectrometer measuring normal data (i.e. energy
range from 0.75 to 3.0 kev)

Buy U.S, Savings Bonds Regularly on the Payroll Savings Plan
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"NPIAG" = 96 Calibration sources of magnesium K alpha
and Fe?2 have been placed in the field of view of detec-
tors 1, 2, 3. Energy range is from 0.75 to 3.0 kev,

"NFIAG"= 144 Normal data for detectors 2 through b (i.e.
from 0,75 to 3.0 kev). Detector 1 energy range from 1.5
t0 6.0 kev).

"NFIAG" = 22l Spectral range is the same as for NFIAG = 1hk
but the calibration sources have been rotated into the field
of view of detectors 1, 2, 3.

"ANS (1)" is the ground elapsed time in seconds,
"ANS (2)" is the lunar orbit number.
"ANS (3)" is the selenographic latitude in degrees.

"ANS (L)" is the selenographic longitude in degrees from 180
to -180 degrees as per the orbital path.

"ANS (5)" is the altitude of the spacecraft above the lunar
surface in kilometers assuming a mean circular moon (i.e, no
corrections for terrain have been made).

"ANS (6)" is the spacecraft pitch angle,
"ANS (7)" is the spacecraft yaw angle.
"ANS (8)" is the spacecraft roll angle,

"ISPEC (4,9)" is hereby defined as "ISPEC (I,J)" where I = 1 is the beryllium
windowed counter, I = 2 is the magnesuim filtered filtered counter, I = 3

the aluminum filtered counter, and I = & the solar monitor. For each detector
J = 1 to 7 represents the seven equal energy intervals into which the energy
regions were divided. All x ray events above the upper level discriminator
are stored in J = 8. ALl non x ray events are stored in J = 9 except for the
solar monitor detector where the sum of all events in all four detectors
channels 1 through 8 is stored. This number is then divided by 16 and tele-
metered to the ground. Thus if all the events in channels 1 to 8 for all
four detectors are surmed and divided by 16 and compared with this number the
data quality can be determined. This number will differ slightly because all
the events detected were not analyzed because of dead time problems, but if
there is a very large difference the data should be scanned for possible
errors which may have been missed during the screening process,

NOTE: These data sets normally represent the accumulation of data for 8
seconds time.
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Specifically Data tape CAO43Q contains the data from Apollo 15. TFile 1
contains 26,843 data sets between 85 hours 10 minutes and 220 hours kg
minutes . This is all of the recoverable normal and calibration data.
File 2 contains 7,086 attenuation data sets between 90 hours 35 minutes
and 214 hours 07 minutes.

Data tape CAO438 contains all of the recovered lunar data from Apollo 16.
File 1 contains 24,577 normal data sets between 80 hours O4 minutes and
191 hours 56 minwtes. TFile 2 contains 6,965 Data sets between 85 hours
51 minutes and 193 hours 31 minutes.
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The enclosed list shows the word number, symbol, and parameter name

(with units) for eacy -f the 39 emphemeris values recorded on the Xeray
merge tape. The emphemeris values are a subset of those values origi-ally
provided o the principal investigators by MSC. The definitions and
coordinate systems called for in the list are taken directly from "Apollo

Postflight Trajectory Parameters" MSC O4Ok.




SUBROUTINE XINTGN(KK)
!
The purpose of this subroutine is to interpolate the emphemeris
data stored in the D vector at one-minute intervals to give emphemeris
values at the spectrum GETS stored in GT. The interpolated values are
SPLINE interpolated and stored in the vector ANS for transfer to the
main or calling program. Most of this subroutine will be self-

explanatory as well as SPLINE subroutine which follows it.




SUBROUTINE XRY (IE@F,LONG)

I. General
This subroutine is used to read only the Apollo 15 'XRAY' merge
tape and output certain desired data with its associated emphemeris
data interpolated to give the emphemeris data for the midpoint of
each set of summed spectra. The format of the data tape is Qritten
as follows: GANDN(39),NSPECT,[GET,XRAY(Z,llO),GET,(XRAY(Z,IlO).....],
GANDN(39) etc. The number of GET and XRAY data sets will equal the
value of NSPECT. There will be no GET,XRAY data sets if NSPECT is
equal to zero. The actual interval of XRAY data is from 306600. seconds
GET to 795000. seconds,
Only 8 values of the 39 values of emphemeris data for each minutc
(GANDN(39)) are actually used in this subroutine. The format of the
XRAY data is as follows:
a) The cal/attenuate flags are XRAY(1,5); XRAY(Z,5); XRAY(1,6);
and XRAY(2,6) ,
Purse SHAPE DrsciimipAted

b} PSD and TOTAL values are at XRAY(2,1) through XRAY(2,4) in
sequence and the valid data flag for each value is in the
appr.pr.ate position from XRAY(l,1) to XRAY(l,4)

¢) The x-ray spectral data is stored in order in the locations

from XRAY(2,6) through XRAY(2,38) and thei~ associited validity
flags from XRAY(1,6) to XRAY(.i,38).

d) The Housekeeping data for the 8-second period is stored from

XRAY(2,39) on with the valid data flag from XRAY(1,39) onwara.




II.

I1I.

Main Body of the Subroutjine

a)

b)

d)

2¥o0
Lines 800 to 310U initialize the parameters upon entrance

into the subroutine.
oo BLoo :
Lines 3266-to 658 concern the reading of emphemeris dat

and the checking for quality.
8700 | qooo
Lines 7700 to +389€ concern the reading of the X-ray data,

quality checking, and summing of the data.
Moo thood
Lines -13560 to t576¢ concern the storage of the summed

data into SPECT.
1G1e0 \ 130
Lines ¥9800"to +7200 deal with the preparation for exit

from the subroutine to the main or calling program.

Input Data Using the Call Statement

a)

'"IEQF' is a flag used to determine the condition encountered
during a previous call to the subroutine. For the first

call to the subroutine, IE¢F should be set to & minus ome.
When the subroutine returns control to the calling program,
the value of IE@F will indicate the reason for terminating

the tape reading., These condition codes are:

IE@F=1 indicates 300 spectra (M=300) or 300 loss of synds
have been encountered (LSYNC=300). The reason for
termination is not to overflow either SPECT(300,4,10)

or SYNC(300).




IE¢F=2 indicates that either 300 emphemeris data sets have
been encountered (KK=300) or that 3 emphemeris data

sets have been encountered containing zero spectra.

IE@F=3 indicates that the last time of interest GEIS(2) has

been exceeded,

IE@F=4 indicates that an end of file during a tape read has
been encountered. The end of file mark appears only

at the end of the whole data tape.

b) 'LONG' is a real vector of length two which is used to look
at areas between longitude one and longitude two. Longitude
one is the east longitude and longitude two is the western

longitude. This option can only be used if I@UT(1)=2.

IV, Common Areas
a) /INPDAT/
1) 'NFC' is the number of the first channel of the area
over which the data will be summed.
2) 'NCH' is the number 'of the last channel of the area
over wnich the data will be summed.
3) 'ACCTIM' is the amount of time over which the spectrum
will be accumulated. This must be some multiple of

8 seconds.




4)

5)

"IGUT' is a vector of length 6 which is used mainly
in the calling program to eliminate unnecessary printout
during the running of the program. The only area of

concern in this subroutine is IGUT(1).

IHUT (1)=0 deletes most of the printout of the data being

read from the tape.

I@UT(1)=1 allows the printout of all of the data being

read from the merged tape

I6UT(1)=2 allows both printout and the use of only that

data which lies between LONG(1) and LONG(2).

'GETS' is a vector of length two which contains the
beginning GET accumulation time (GETS(l)) and the end

accumulation time (GETS(2)}.

b) /JINF@/

1)

'ANS' is a vector of length 300 and 8 values of GANDN

data interpolated at the midpoint of the accumulation

period.

a. ANS(m,l) is the GET of the midpoint of the sccumu-
lation period in seconds,

b. ANS(m,2) is the orbit number.

c. ANS(m,3) is.the selenographic latitude of the

midpoint of the accumulation period.




2)

3)

4)

5)

d, ANS(m,4) is the selenographic longitude of the
midpoint of the accumulation period

e. ANS(m,5) is the altitude in nautical miles above
the lunar surface,

f. ANS(m,6) is the spacecraft angle Theta in degrees.

g. ANS(m,7) is the spacecraft angle PSI in degrees.

h. ANS(m,8) is the spacecraft angle PHI in degrees.

SPECT is an integer vector of up to 300 spectra consisting
of a spectrum for each of the 4 detectors, with ten values
for each spectrum. The detectors are numbered 1 to 3 and
number 4 is the solar monitor. The 9th value 1in each
spectrum is the PSD value for each detector. The solar
monitor channel 9 is the so-called TOTAL value. The 10th
value in each spectrum is the total sum of the channels

between NFC and NCH.

NFLAG is a vector of length 300 which contains the calibrator/
attenuation flag bits.

NC is a vector which contains the number of actual spectra
accumulatea during the time period ACCTIM.

NSPEC is the number of spectra actually stored in ANS'and

SPECT.




c)

/RATIQ/

1) NDUM is not used in this program.

2} SYNC is the vector which contains the GET of any lost
syncs or zero spectra.

3) NSYNC is the number of lost SYNCS associated with the.
GET stored in SYNC.

4) NZERO is the number of zeros encountered in each
spectrum associated with the GET stored in SYNC.

5) D is the vector which contains the emphemeris values
which will be used in the interpolations to get the

longitude, etc. for each spectrum.

V. Dimensioned Variables

a)

b)

CHSM is an intermediate storage location which is used to
store the sums of the spectra during the counting period.
XRAY is a vector which contains the raw X-ray spectra and
housekeeping data as recorded in the PCM stream. Most of
the values of XRAY(l,m) are flag bits associated with values
of XRAY(2,m). The housekeeping data is stored from in XRAY
where m = 39 to 110. Each housekeeping value is repeated
eight times to cover the eight-second sample time. The

values of housekeeping are stored as follows:




XRAY(2,39)
XRAY(2,47)
XRAY(2,55)
XRAY (2,63)
KRAY (2, 71)
XRAY(2,79)
XRAY (2,87)

XRAY(2,95)

is

is

is

is

is

is

is

is

the low voltage power supply summed.

the discriminator reference voltage.

the +6.75 volt power supply.

the +5.0 volt power supply.

the processor electronics temperature.
the detector temperature.

the low voltage power supply temperature.

the lunar detector temperature.

XRAY(2,103) 1is the solar detector temperature.

This subroutine makes no effort to retrieve and save these values,




GANDN Word No. ngbol Parameter (Units)

1l GM]?S Greenwich mean time from midnight
preceding launch (sec.)

2 GETy Ground elapsed vime from launch {hr.)

3 GET Ground elapsed tim- from launch (sece)

4 Rev, No. - Current incremental revolution (aed.)

5 3 Selenographic latitude (deg.) with O
degrees being the equator of the moon.

6 3 : Selenographic longitude (deg.)

5 _

measured from + 180 to ~ 180 degrees
from east to west with 0° referring
t0 a line glightly tc the west of
Aristillus

7 R Selenocentric radius (ft.)

8 2 Lunar inertial velocity (fps)

9 L Apolune radius (ft.)

10 s Perilune radius (ft.)

11 hyo Apolune altitude (n. mi.)

12 hps Perilune altitude (n. mi.)

13 oy Vehicle look angle to moon (deg.)

o By Vehicle look angle to moon (deg.)

15 o1 Vehicle attitﬁde with respect to
local horizomtal coordinate system (deg.)
vehicle pitch

16 I Vehicle atiitude with respect to
local horizontal coordinate systenm,
(d:g.) vehicle yaw

17 @IH Vehicle attitude with respect to local

horizontal coordinate system, (deg.)
vehicle roll. Note: 1In the vehicle
nose forward = 0,0) orbital mode
the Sim Bay cen%Hr line has a §LH§ of
+ 142,25 degrees. In the vehicle nose
pointing backward (QLH = =180) the

g = -37.75%




18
19
20
‘21
25
23
2
25
26
o7

28
29

30
31
32
33

3k

Y

. g‘;.

LI

z*—d

g

e

Position componcnt in lunar orbit
(moon centered), (ft.)

Position component in lunar orbit
(moon centered), (£.)

Pocition component in lunar orbit
(moon centered), (ft.)

Velocity component in PACSS lunar
orbit (moon cemtered), (fps)

Velocity component in PACSS lunar
oroit {moon centered), (fps)

Velocity component in PACSS lunar
orbit (moon centered), (fps)

Acceleration component in lunar orbit
(moon centered), (ft/sec®)

Acceleration component in lunar orbit
(moon centered), (ft/sec®}

Acceleration conponent in lunar .rbit
(moon centered;, ift/sec?)

Altitude above the lunar landing
site, (ft.)

Altitude rate in lunar orbit, (ft.)

Sensed acceleration component in
platform coordinates f£t/sec®

Sensed acceleration component in
platform coordinates, (ft/sec®)

Sensed acceleration component in
platform coordinates, (ft/sec?)

Sensed velocity component in plaiform
coordinates, (fps)

Sensed velocity component in platform
coordinates, (fps)

Sensed velocity component in plagform
coordinates, (fps)




35
36

1

38
59

]

Bs

Geodetic altitude, (ne mi.)

Sun look angle in the sun vector
systenm, (dege)

Sun look angle relative to the
stable system, (deg.)

Vehicle look angles to the sun, (degs )

Vehicle look angles to the sun, (deg.)
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